In this study, the locations of the equilibrium points of both triangular and collinear of restricted three-body problem and their stabilities are studied.This study was applied on ten binary asteroids. A code was constructed by MATHEMATICA language to obtain liberation points and their stabilities.
INTRODUCTION
has discovered the three co-linear Lagrangian points (L 1 ,L 2 and L 3 ) ,a few years later Lagrange discovered the remaining points (L 4 and L 5 ). Sharma(1980) Studied periodic orbits of the second kind in the restricted three body problem when the more massive primary is an oblate spheroid.Sharivastavaet al.,(1983) studied equation of motion of the restricted problem of three bodies with variable mass.Gabernet al., (1991)studied a restricted four body model for the dynamic near the lagrangian points of the sun-Jupiter system. Mathlouthi(1998) Studied the infinity of periodic solution of the restricted three body problem by using a variational formulation. Llibre(1999) studied periodic and qusiperiodic orbits of the spatial three body problem. Llibreet al.,(2003) studied periodic orbits of the planer collision restricted three body problem. Llibreet al.,(2003) studied,symmetric periodic orbits of a collinear restricted three body problem. Munzoet al.,(2004) In this study, the locations of the collinear and triangular points of ten binary asteroids have been computed and their stabilitieshave been determined.
Equation Of Motion Of TheRestricted Three-Body Problem
The restricted three-body problem refers to the dynamics of two bodies of masses m1 ≤ m2 (referred to as the primaries) that move along circles about their common center of mass, and of a third body, of in�initesimal mass, that is subject to the gravitational attraction of the primaries. The motion of the primaries is not affected by the motion of the in�initesimal mass. The equations of motion for third body in synodic barycentric coordinate are given by (Szebehely, 1967) :
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Liberation points
At the liberation points there are zero velocity regions. So that it is very important to specify the location of these points. Some restrictions are considered to determine the locations of the liberation points, which are:
2-m 3 is very smaller than m 1 , m 2 .
3-the third mass would have zero velocity and zero acceleration where would appear permanently at rest relative to m 1 and m 2, and the equilibrium points are defined when SubstitutingEqs. and into Eqs (2.1),(2.2) and (2.3) respectively, this yields
Location of liberation points of
After some little algebraic calculations had been done to solve (3.3),(3.4)and(3.5) then it is found that So, the coordinates of are being and .
3.2-Location of liberation points of
RecallEqs. (2.1), (2.2) and (2.3) with y = 0 as well as z = 0,then the three collinear points ( , , ) After some algebraic calculations, the integrationwas done to obtain the zero velocity curves (Moulton, 1970) where :is kinetic energy per unit mass relative to the rotating frame, :arethe gravitational potential energy of the two primary masses respectively, c: is called Jacobi integral, or Jacobi constant, sometimes called the integral of relative energy.
Equations (4.1) illustrates the zero velocity curves when .
Stabilityof the liberation points

-Firstly at collinear points
To study the motion near any of the equilib- While values of μ up to its limit 1/2.Then, the four roots of equation (5.22)consist of two real roots, numerically equal but opposite in sign, and two conjugate pure imaginary roots. Then the solution for the straight-line case is unstable and the orbit becomes spiral.
5.2-Secondly triangular points:
The coordinate of the triangular equilibrium points are
At from Eqs (5.15),(5.16),(5.17) and(5.22) it is found that , ,
The equations of motion at become
STUDYING STABILITY OF THE LIBERATION POINTS OFBINARY ASTEROIDES
The Last equation is independent of the first two and its solution is so that the motion parallel to the z-axis for small displacement and the solution is periodic withperiod 2 .
As the same way to determine the characteristic equation for collinear points it is found that thecharacteristic equation for L 4 becomes =0.
(5.26)
If μ ½ and if the roots are pure imaginary.
The inequality may be written as where is a positive quantity whose limit is zero.
The solution of this equation is
Since represents the mass ratio, which is less than ½the negative sign must be tak en at the limit, .0
Therefore if the roots become pure imaginaries and the motion of the particle displaced from the equilibrium point is oscillatory in form,hence the particle will remain in the vicinity ofequilibrium point and the motion become stable.
If
the roots become complex and the orbits become spiral.
The spiral orbits asymptotically approach the triangular libration points or depart from them;therefore, the motionbecomes unstable.
RESULTS AND CONCLUSION
A code was constructed by MATHEMATICA language, and applied on the ten binary asteroids to obtain liberation points,mass ratio and drawing contour plot of zero velocity curves. Selected two binary asteroids One of them its triangular points stable and another unstable at L 4 and L 5 .By usingthese relations to determine mass ratio from half-diameter ofeach mass binary asteroids as Tables (6.1) and (6.2) show the results for the given data of two asteroid diameters(D1 and D2)and the distance between them(R b ), which are usedby the code to determine the liberation points(L 1 , L 2 , L 3 ,L 4 and L 5 ) for the ten binary asteroids.Figures (6.1) and (6.2)display the contours of zero velocity curves for stable binary 1996FG3 at and for unstablebinary 1999 DJ4 at μ=0.1111 respectively. 
